Introduction

50
The innate immune system is an ancient type of host defense against infection 51 which is present in invertebrate and vertebrate animals. This has evolved to recognize 52 conserved molecular structures of pathogenic microorganisms, called pathogens- domain (TIR) that initiates signal transduction (Akira et al., 2006; Xu et al., 2000) .
60
TLR4, the first mammalian homolog of Drosophila Toll to be discovered 61 (Medzhitov et al., 1997; Rock et al., 1998) , was identified in mammals as the PRR 62 responsible for the signaling in response to LPS (Poltorak et al., 1998; Qureshi et al., 63 1999), the complex glycolipid that is the major component of the Gram- (Miura et al., 1998; Miyake et al., 1998; Nagai et al., 2002b; 81 Shimazu et al., 1999) . Further investigation demonstrated that RP105 is a physiological 
88
In zebrafish, 15 Tlrs have been identified, including Tlr 1, 2, 3, 4a/b, 5b, 7, 8a/b, 89 9, 14, 19, 20a, 21 and 22 (Meijer et al., 2004; Palti, 2011) . Despite the fact that the 90 zebrafish tlr4 has been cloned and characterized (Jault et al., 2004; Meijer et al., 2004) Md1 and Rp105, tagged with the Flag and V5 epitopes, respectively, were used to probe 263 the physical association between these proteins using coimmunoprecipitation assays. As 264 expected, human TLR4 and MD2 were able to physically interact ( Fig. 3a) . Similarly, it 265 was found that zebrafish Rp105 coimmunoprecipitated with Md1 ( Figure 3b ). 
Expression patterns of md1 and rp105 genes in zebrafish 271
The fact that Md1 and Rp105 interact physically led us to measure md1 and 272 rp105 mRNA levels in embryos during the first stages of development ( Figure 4A ) and 273 in different adult tissues and organs ( Figure 4B ). The analysis revealed that the md1 274 transcript is maternally transferred since it was detected from the fertilization time,
275
14 peaked at 9 hpf and was not detected again until 3 dpf. However, the rp105 transcript
276
was not detected until 9 hpf, showing gradually increasing levels until it peaked at 5 dpf
277
( Figure 4A ).
278
The analysis of md1 and rp105 mRNA levels in different zebrafish adult tissues 279 and organs showed that both genes are constitutively expressed in all cases, their 280 expression levels being very similar in all the tissues and organs studied, including heat-inactivated S. iniae ( Figure 5C ). However, rp105 mRNA levels decreased upon 289 viral infection with SVCV ( Figure 5D ). 
Md1 and Rp105 deficiency results in increased susceptibility to viral infection
312
The impaired antiviral response of Md1 and Rp105 morphants prompted us to Md1+Rp105 mRNAs failed to increase the resistance to the virus (data not shown).
320
However, the simultaneous overexpression of Md1 and Rp105 was able to fully rescue 321 the increase susceptibility of the double morphants ( Figure 7B ), confirming the Xu, Y., Tao, X., Shen, B., Horng, T., Medzhitov, R., Manley, J.L., Tong, L., 2000.
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Structural basis for signal transduction by the Toll/interleukin-1 receptor domains.
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